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**$n*CT OF THE IWOfTIOH 



liitwcW for Ut *bsorptl«i of fc«4y flaids. 



SELF-ADHERING ELASTIC COMPOSITE 

^rs^t l^nT-l.t., to a M lf rin,. .Ustic c-posit. 
«h1ch «y bt to 1«part .Ustic pr«p«rt1.s to fl«1bU. 
r»«-.U*t1c Mbstr«t«*. 

10 DticiJJtiiw flf tht RtUU4 Art 

iw _,KK«r ."iMtlc bands or threads hav. 

Vuica*1»d rybtwr or syothatlc rubber .lastic m™> 

typlc.Vy b~. «*d to provld. .Ustic propartU, to fUHbU 

s„D,tr*t.s by attach^ th. .lastic to th. substraf -sin, «Ur .Is 

15 proc.ss. Th. attach of .Ustic band, to tte und.rly1ng fUxlol. 
substrata tMrnlly cm-, additional ..t.rlals aW acturlng 
r,soor«, «d pos«s pn*l~ In th. Industry. Ratural vulcanlz-d or 
crosHUUd sy.tk.t1c rubbr, ar. difficult to f~d c~tl.-ou.ly 

«ch«,1cal pr^m, "sultin, 1- .rtlcl.s .1th bn** .Ustlcs. 
article havl* » .l-tic -1th too groat or too llttl. tension, or 
artlcl.s «1th partly .tuctad .Usllcs. F»rtl»r. M«<> <*<ch 

t-plcally *m u* »■ th. past to bo*d .Ustic b«ds U . 
flulblt MbstriU 9M*r.l1y hc». had poor adh.sio« to th. .Lsttc 
bands rwultl^ 1. th. station of th. .U,t1c durin, any 
substantial flexing of th. substrat.. 

For «a*pU. It is know, to apply w adh.sU.. In th. for. of a 
spray. «lo»g th- l«gta of continuous .Ustic bands contacting . 
continues substrata «*. Th. .Ustic bands ir. aurally I. a 
.tntcM conditio, th. adh.sU. 1» wH* 1" • *o-»t«Uh*d 
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A need, therefore, exist* for * self-adherlny elastic material tnat 
h„ a unique .oablnatlcn of properties coining both substantial 
e^stlc and adhesive properties. Such . material should further be 
capable of being continuously processed ind applied to flexible 
substrates at high speeds using autcoattc machines. A further need 
exists for a self-adhering elastic material which, during flex, -111 
resist detachment from the substrate. Another nee* exists for a 
self-adhering elastic material having adequate peel force which can 
be attached *1th strong bonds to a flexible substrate at high machine 
speed without breaking. Archer need exlstr for a self-adhering 
elastic material that substantially retains Us elastic and adhesive 
properties after aging. 

fnnwii r v of t hm 1nvMt,M> 

The present Invention concerns a self-adhering elastic composite 
exhibiting both substantial elastic and adhesive properties that Is 
highly KcMne processable and which substantially retains Us 
elastic and adhesive properties with aging. 

One aspect of the present invention concerns a self-adhering elastic 
composite comprising an adhesive material and an elastic material, 
herein the elastic material 1s continuous along a relaxed length of 
the self-adhering elastic composite, and the self- adhering elastic 
composite exhibits desired elastic and idheslve pro^rtles. 

One embodlmentof s»d» a self-adhering elastic composite has t 
relaxed length and comprises an adhesive material attached to an 
elastic material, wherein the elastic material Is continuous along 
the relaxed length of the self-adhering elastic ccmposlta. and 
therein the telf-adher1ng elastic composite exhibits the following 
properties: 

i. the ability to be stretched at least about M percent of 
the relaxed length; 

b. an aged Creep value that Is not more than 25 percent, when 
the self -adhering elastic composite Is aged at about W 
for about 2 weeks when stretched at a 50 percent intension 
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One eobodlaent of such a disposable absorbent product comprises a 
llquld-penueable topsheet, a backsheet attached to the 
liquid-permeable topsheet, an absorbent structure positioned between 
the topsheet and the backsheet, and a self-adhering elastic composite 
5 positioned between the topsheet and the backsheet wherein the 

self-adhering elastic composite exhibits desired elastic and adhesive 
properties. 

Brief Descrip tion of the Drawings 
10 Fig. 1 represents one embodiment of a self-adhering elastic composite 
of the present Invention. 

F1g. 2 represents ancthe. embodiment of a self-adhering elastic 
composite of the present Invention. 

15 

Fig. 3 represents a disposable diaper according to the present 
Invention. 

F1g. 4 represents a plot of the stress-strain force measurements of a 
20 self-adhering elastic structure saaple stretched using a tensile 
tester. 

fat ing Descriptio n of the Preferred Embodiments 

In one aspect, the present Invention 1s a self-adhering elastic 

25 material which Is a composite comprising an adhesive material and an 
elastic material. It has been found that, by using two separate but 
compatible euterlals 1n combination, one an adhesive material and the 
other an elastic material, It 1s possible to prepare a self-adhering 
clastic composite tint exhibits laproved adhesive and elastic 

30 properties as compared to known Materials. 

As used herein, the ten* "self- adhering elastic material", 
•self-adhering elastic composite", and other related terms are meant 
to represent a eateHel that erhlblts both substantial adhesive and 
35 elastic properties such that the self -adhering elastic material can 
provide elastic properties to a flexible, non-elastic substrate 
without any need for additional attachment nans to attach the 
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self-adhering elastic material to the flexible, non-elastic 
substrate. 

As used herein, the tern 'adhesive eaterlal - Is Intended to mean a 
5 material that Is generally capable of bonding two other nateHals 
together. Such bonding say result fron the application of a pressure 
force, 1n the case of a pressure sensitive adhesive material, or a 
sufficiently high temperature, in the case of a hot-melt adhesive, to 
contact and bond the adhesive material to a substrate. Specifically, 

]0 as used herein, an adhesive material Is meant to be a material that 
exhibits a Peel Force value, as described herein, that Is greater 
than about 300 grams per 25.4 millimeters of width of the adhesive 
material . Suitably, the adhesive material also exhibits an Initial 
Modulus value, as described herein, that 1s between about 1x10* to 

15 about 4x10* dynes per square centimeter and a Stress at 50 Percent 
Extension value, as described herein, that 1s between about 0.1x10* 
to about 4x10* dynes per square centimeter. 

Materials suitable for use as the adhesive In the present invention 
20 may be of any known type, such as a thermoplastic hot-melt adhesive, 
a reactive adhesive, a pressure sensitive adhesive, or the like, as 
long as the adhesive material exhibits the properties specified 
herein. An example of a then-op! astic hot-melt adhesive includes a 
synthetic rubber-based adhesive based on polystyrene-polybutadlene- 
25 polystyrene chemistry and a tackifier based on hydrocarbon chemistry. 
A description of compositions of hot-melt adtaslves can be found, for 
example, In - CRC Elastomer Technology Handbook*, edited by 
Nicholas P. Chertmlslnoff (CRC Press. 1993), Chapter 24, incorporated 
herein by refei-ence. 

30 

Examples of reactive adhesive* Include crossllnked amlne-epoxidm 
compounds or moisture -cured polyurethenes. The chemistry of such 
reactive adheslves is known to those skilled 1n the art *nd may be 
found, fcr example, 1n 'Contemporary Polymer Chemistry", by 
35 H^rry Alcock *r*j Frederick Lamp* (Prentice Hall, 1990), Incorporated 
herein by reference. 
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The adhesive saterial 1$ beneficially present In the self-adhering 
elastic composite of the present Invention In an amount of fro* 
greater than 0 to less than 100 weight percent, suitably froa fcbout 
; to about 99 weight percent, and nore suitably froa about 5 to about 
S 95 weight percent based on the total weight of the adhesive material 
and the elastic material 1n the self-adhering elastic composite. 

As used herein, the tern Elastic material' 1s Intended to n*an a 
material that 1s generally capable of recovering Its shape after 

10 deformation when the deforming force Is removed. Specifically, as 
used herein, an elastic material 1s want to be a material that 
exhibits a Peel Force value that Is less than about 30C grass per 
25.4 sllllmaters of width of the elastic material and 1s capable of 
being stretchable to a strotched, biased length which 1s at least 

15 about 125 percent, that Is about 1.25 times, Its relaxed, unbiased 
length, and that will recover at least 40 percent of Its elongation 
upon release of the stretching, elongating force. A hypothetical 
example which would satisfy this definition of an elastoewric 
material would be a one (1) Inch sample of a material which Is 

20 elongatable to at least 1.25 Inches and which, upon being elongated 
to 1.25 Inches and released, will recover to a length of not mora 
than 1.15 Inches. Many elastic materials may be stretched by moch 
■ore than 25 percent of their relaxed length and many of these will 
recover to substantially their original relaxed lervgth upon release 

25 of the stretching, elongating force. This latter class of materials 
<s generally beneficial for purposes of the present Invention. 
Suitably, the elastic material also exhibits an Initial Modulus value 
that is between about 3x10* to about 120x10* dynes per square 
centimeter and a Stress at 50 ?ercent Extension value that Is between 

30 about 1x10*' to about 20x10* dynes per square centimeter. 

The Uni 'recover" relates to contraction of a stretched material 
upon termination of a biasing force following stretching of the 
material by application of the biasing force, for axaapla, if a 
35 material having a relaxed, unbiased length of or.* (!) inch were 
elongated 50 percent by stretching to a length of 1.5 Inches, the 
uteri al would have been elongated 50 percent irvd would h*-e a 
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crossl inked ^ructure below the endblock portion glass transition 
temperature (T f ). The block copolymers are also generally 
thermoplastic In the sense that they can be wilted above the 
endblock T , formed, and resolidified several tines with little cr no 
I change in physical properties (assuming a ■inimum of oxidative 
degradation). 

One way of synthesizing such block copolymers Is to polymerize the 
thermoplastic endblock portions separately froa the elastemeric 

10 »1dblock portions. Once the aldblock and endblock portions have been 
separately formed, they can be linked. Typically, *1dblock portions 
can be obtained by polymerizing di- and tri-unsaturated C 4 -C 10 
hydrocarbons such as, for example, dienes such as butadiene, 
Isoprene, and the like, and trienes such as 1,3,5-heptatriene, and 

15 the like. When an endblock portion A is joined to a ildblock 

portion B, an A-B block copolymer unit is formed, which unit can be 
coupled by various techniques or with various coupling agents C to 
provide a structure such as A-B-A, which 1$ believed to comprise two 
A-B blocks joined toQether 1n % taT. -to-tail A-B-C-B-A arrangement. 

20 By a similar technique, a radial block copolymer can be formed having 
the formula (A-B) ft C, wherein C is the hub or central, polyfunct ional 
couplln? agent and n is a number greater than 2. Using the coupling 
igent technique, the functionality of C determines the number of 
A-B branches. 

25 

Endblock portion A generally comprises a poly(vlnylarene) t sue*- as 
polystyrene, having an average molecular weight between 1,000 
and 60,000. Nldblock portion B generally comprises a substantially 
amorphous polyolefiti such as polylsoprene, ethylene/propylene 

30 polymers, ethyl ene/butylene polymers, polybutadiene, and the like, or 
■Ixtures thereof, having an average molecular weight between about 
5,000 and about 450,000. The total molecular weight of the block 
copolymer Is tuitably about 10,000 to about 500,000 end more suitably 
about 200,000 to about 300,000. Any residual unsaturatlon In the 

35 »1db>ock portion of the block copolymer can bt hydro$enUed 

selectively so that the content of oleflnlc double bonds In the block 
copolymers can be reduced to a residual proportion qf less than 
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bcth the adhesive material and the elastic material are In the form 
of nonwoven materials. As used heraln, the Urn "nonwoven" 1s 
Intended to wan that a (taterlel has been formed without the use of a 
weaving process. 

5 

A nonwoven f 11m generally has the structure of a continuous srieet of 
material, with no Identifiable, Individual fibers or the Ilk*. 
Nonwoven films are known to be able to be prepared by a variety ot 
processes such as, for ixample, extrusion processes. 

10 

A nonwoven foam generally has the structure of being a dispersion of 
a gas 1n a liquid or solid: Such foass are generally prepared by the 
mechanical Incorporation of air or another gas into a solution or 
mixture of the material to be foamed. 

15 

A fibrous web generally has the structure of individual fibers or 
threads which are interlaid, but not in an identifiable, repeatable 
mannor. Nonwoven webs are known to be able to b€ pr%pkr%4 by a 
variety of processes such as, for example, meltblowlng processes, 
20 spunbondlng processes, film aperturlng processes, and staple fiber 
carding processes. Nonwoven webs generally have an average basis 
weight of not more than about 300 grams per square meter and suitably 
have an average basis weight from ai>out 3 to about 100 grams per 
square meter. 

25 

A nonwoven thread or fiber generally has the structure wherein the 
length is at Hast about 10 times greater than the width or radius. 
Such nonwoven threads or fibers may be shaped or essentially round, 
Honwoven threads or fibers are known to be able to be prepared by a 
30 variety of processes such as, for example, extrusion processes. 

The adhesive material and the elastic material useful in th* present 
invention must be substantially ccetpatible so they may be attached to 
one another tc form a self-adhering elastic composite. A? usad 
35 herein, the term "cos^t Iblo* is meant to represent that the adhesive 
material and the elastic material can exist attached in Intimate 
contact with each other for long periods of time with no 

• 11 - 
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i„ ^ch an eiibod! ■ the self-adher lag elastic conposlt* »s 
suitably preoaruiJ oy separately preparing or fcrs1n$ the adhesive 
MtiT««l layer tri the elastic eater la 1 layer and ».hcn attaching :h« 
layers together. Al t.*rnat1 vel y, such a sel f-adher ln<j eliatlc 
composite *ay be prepare In » single process step such as ay « 
suit i- layered coextruslor, process. 

In conventional elastic laalmtlng processes, the adhesive saterlal 
is typically sprayed or applied onto a pre- stretched elastic wtcrlal 
before laail nation -Uh a substrate. In these Instances, the adhesive 
auterlal does not substantially contribute to the aaechanlcal 
properties of the l«.1nate since the adhesive *at*rUl 1s not a load 
bearing a**t»r of the lMlnatt. The adhesive oiterial In these 
1r,starces generally functions solely an attachment aaterial. 



In the prtsent Invention, hovever, the adhesive Serial. In addition 
to the elastic raUrlal. elso acts as a load bearing aeMber since the 
adhesive naterlal twy t» substantially stretched along with the 
elastic Mttrlal while -resuming attached to the elastic naterlal. 
20 Hence. In the self-a<M.er1«vg elastic composite of the pressnt 

invention, the elastic avterlsl essentially ptyrslcelly acts as a 
recoverable spring and th* arff-eslv* euterUl e*s.wtlally physically 
acti as a viscous dashp«t In parallel -Uh th* elastic wterlal. 
Thus, sofa tiw sdhesW* wterlal a.vi the elasUc saterlal are lo*d 
25 bearing raefcers W 1th the edheslve eaterlal being vlsco-is and the 

elastic Mttrlal wing elastic. As such, the sechamcal parties 
of the se'.f -adhering elastic t«ef*s1t« of the ?r«s*n: '.tivertlcn «f* 
deterelned by both tha. adhesive and elastic awterSal components, with 
the adhesive eaterlal also acting as an atUchawr.t material to a 
30 substrata. 

In a t> S r : «flc1at wei^i^-.t of the present invention, th* 
,*Sf.*Jher1ng elastic c*ej»s<tc -111 coaprlsr :>"-,•« layers Interim 
on top of s*ch otter. T!v ; ti* and Iwitcw layer:; -Jill coapMs* ar. 
35 adhesive naterial and the slddle layer -111 c»-?r»so an elastic 
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As used heroin, all p«rc*nt^« mansions iri axpressed as i ;>ercent 
of the unextenced or relaxed "r^tii of I material. Thus, 100 percent 
•xtenslon means that the untensloned material hes been stretched to 
twice Its relaxed, or untensioned, l?ngth. 

5 

The Initial Modulus value of i seH-;dh«r1r>g elastic composite is 
meant to represent the Mount of forte Initially needed to stretch 
the self-adhering elastic composite and, thus, represents the 
jtlffness of the sel f -adhertrvj elastic coeposUe. It is desired that 

10 the s«l f-adhering tlasttc couposltt not exhibit an Initial Modulus 
that 1s too low such that the stlf- acheHng tlasttc cooposite will be 
too soft and viscous. Alsn, U is desired that the stl f -adhering 
tlasttc composite not exhibit a* Initial Modulus that is too high 
such that the self-adhering elastic coseposUe causes red markings on 

IS the body of a person weiring a disnosible absorbent product Including 
the self-adhering elastic composite. 

Thus, a self^cdherlng elastic cooposlta of the present Indention 
generally exhibits an Initial Modulus value that Is beneficially frum 
id about 3a10* to about 120x10* dynes per square centimeter, suitably 
from ibC4it 3x10* to about 80x10* dyne* per square centimeter, and 
oore suitably from atxxit 20xlC* tc about 80x10* dynes per square 
centiliter, as m*%urt4 according to U>e methods described In the 
Ttst Procedures section herein. 

?5 

Th*i Stress at 50 Perctnt Extension value of a self-adhering elastic 
composite is meant to represent tht arount of force exerted Dy the 
self-adhering tlistlc composite when It 1s elongated SO percent by 
stretching and, thus, generally represents the donning tension of a 

30 disposable tbsorbent product Including the self- adhering elastic 
c*»posite. It Is desired that the self-adhering elastic coaposite 
not exhibit a Slrws* at SO >trcent Extension value that is tco low, 
since such may ^yjli in the slippir.g or filling, for ex^le, of a 
disposable abscrewnt product that incites the self-*dh«r1ng elastic 

25 : 1 1* • Also, it is desired that the non*oven shwt not exhibit a 
Stres.t at SO Perccnr Extension value IMt Is ton high. since such may 
cause the self- adhering tlastlc cot^oslte to extrt too rach force, 



for exa*>le, against a w;anr of i disposable ibscrbent pr-jduct 
Including the self-adhering Mastic cocposUe, thus causing 
redaariUng on the wsarsr. 

5 Thus, the self- adhering elastic cooposltc of the present Invention 
exhibits a Stress at SO Percent Extension value that Is beneficially 
froa about 3x10* to about 10x10* dynes per square centimeter, 
suitably froa about 3x10* to about 9x10* dynes per square centlneter, 
and wre suitably froa t!x*it <xl0* to about 7xlC* dynes per square 

10 centlaeter, as eeasured according to the Methods described 1n the 
Test Procedures section herein. 

The Stress Relaxation value of a material Is oeant to represent the 
decay or drop In tension exhibited by the material *h«n It is allowed 

15 to relax for 20 alnuUs In an glongated state after having been 
elongated SO percent by stretching. It Is deiired «,iut tne 
self-adhering elastic composite of the present Invention not exhibit 
a Stress Ralaratlon valu* t>at 1s too high, slnco such will Indicate 
that th* self-adhering elastic cocposlte will lose too mch te-nslon 

20 after hcvlnq be<n subjected to a stretching force and. thus, will not 
be able to provide sufficient tension to hold a disposable absorbent 
product 1n place on a wearer. 

Thus, the self-adhering elastic cwooslte of the present Invention 
25 generally exhibits a Umss Relaxation value that 1s beneficially 

less than about 35 percent, suitably less then about 30 percent, and 
•ore suitably less t>*n ttovt 25 percent, *s wasured according to 
the mtheds d*»cHbod In the Tust Procedures section herein. 

30 Adhesive properties desired cf the self- adhering elastic cwposlti cf 
the present Invention include effective Peel Force values. 

The P**l Force vala* 1s Mint lo r*pn*s*nt the a»our»t of force 
required to dettch l» materials %A**ered together. It 1s ^slred 
35 that the s*l f -*dh*-1»3 elistlc c«pos1tt of the present Invasion not 
exhibit a Fsree value when attached to a non-elastic s.:Dr>trata, 

such as a gatherible aeterlel, tlut Is too low sine* such 
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indicate that t/X» ;«s 1 f - iChtr \ elastic c^posita will -.w: 
effsctUoly s^her$ to the ncn-alastic substrate to »>>i;h it 1$ 
att;cS*d iw! a*y detach during use. Also, it 1s desired that the 
ielf-adhering elastic cwposite not exhibit a ?eel Force *a1ue that 
5 1> too high, sine* such will genertlly indicate that thi 

>el f-*dh2r1ng elu'lc coaposite will exhibit hi^h /i;cous properties. 

Thus, the sel f- adhering elastic cos::o*»it« of the present invention 
centrally exhibits a ?cal Force value, *ficn attached to a non-elastic 
10 substrate, that Is beneficially greater than about 350 grus ;x»r 
25. < »ilUwter width, suitably greatir thin about 400 gra*s p*r 
25.4 nllHaaetar width, and sore sultaoly srtattr than about 450 ;rwis 
per 25.4 ail hotter width as aeasured according to the methods 
Ascribed in the T*st Procedures section herein. 

15 

It is also desirable that the self -adhering elastic coeapostte exhibit 
desirable a9«d P*el Force values. An aged fVel Force valu-i is azint 
to represent tive reVi Force valvw exhibited by a Mterial eft-s- 
havlng been *xt*nd*d 50 percent by stretchy and aa1ntai?>ed at the 
20 5.0 portent extension for a period of tine ind under specific 
t£Operatur« cC;-dU*ons. 

One suitable a^in? condition is to maintain th* SO percent extended 
wtftrlel at about 72 *F (*:>cut 22*C} for about I week*, kfUr wnlch 
25 the material exhibits <*n A$ed Peel Force valu* that 1s sulMbly ~ot 
less than about 80 percent, nore suitably not less than about 
S3 percent, and atyst suitably not less than ibout 30 percent, of the 
Pi«l Force valw* of trw arterial prlGr to such a$1n$. 

30 Arv&ttor ^yltible aging condition 1s to »1 itM.n the 50 percent 

*jttertfi>i wsterlal at *bc-.:t HOT (about 43 *C) f or ttovl 2* ho-rs, 
after ^.kh Uw wterlal exhibits an a^*d Force value tfcc: Is 
su!:.-.bly not less t?un 3^»;t 5-0 psrcfcfit. ^;rj • .jltably *<x lei ; :r.*-: 
abc-«t 25 percent, tW scst ratably not l?:.j 'Oin abac.: S-3 p-.*r;<M > or 

35 t:^- "^1 r orce valiK of t-v:* *ateria! prior '.ych A$ir»$. 
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The self-adhering eUstlc coaposlU of the present InventUn *»< 
•jenerally be of »ny size or dimension a long as the tS. f-adhering 
elastic composite exhibits the desired elastic and adhesive 
properties .s describe herein. When usid 1n i d'.spostblo absorbent 
5 product, i -lf-idhor1ng elastic cosposU» will topically have 
dimensions or a *1dth ibout 0.75 Inch (about 1.9 centimeter), * 
length of about. 6 Inches (about i5 cent iwsters) , and a depth of about 
0.02 Inch (about 0.C5 centimeter). 

10 The self-adhering elastic coaposit.. of the present invention say also 
be used or combined with other self-adhering elastic materials, with 
the self-adhering elastic composite of the present Invention being 
used as a separate layer or as an Individual zone or area within a 
Lrger, composite sel f-»dher1ng elastic material. The self-adhering 

15 tlastlc coeposlte of th« present invention may be combined with other 
self-adhering elastic materials by nethods -ell known to those 
skilled In tht art. such as by using adheslves, or simply by layering 
the different matsrUls together and holding together the conposite 
materials with, for example, the self-adhering characteristics of the 

20 different materials. 

In another aspect of the present invention, It Is desired to use a 
self-adharlng elastic composite to prepare an elastic laalr.ate 
comprising at least one gatherable material attached to at least one 
25 self -adhering elastic composite. 

Such an elastic laminate «y be prepared by tensioning the 

self -adhering alastic co**>o*n* so is to elongate 1t, then attaching 

the w!lf-«4ntrH>g »1»stic composite to at least on* githerabl* 

30 material to fora an elastic laminate, and then relating the elaitlc 
laolwtt so that the g*th*rable material is 5»th«r*d by relying the 
seif-wJherlng »l*;t1c coopoiitt. Typical conditions for ataching 
the self-adhering elastic composite to the gathtribU material 
include overlaying the stretched self- adoring elistic coopesito and 

35 the oathtrtbls materials and aj;plyir>S teat snd/or pressure tc the 

overlaid materials so as to create bonding ;U<s between the overlaid 
Biterlils. 
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Various gatherabla materials can be utilized in forcing the elastic 
laminate. Such gatherable materials can include, 2>ut.are not limited 
to, non-elastic fibrous webs such as carded non-elastic polyester or 
non-elastic polypropylene fibrous *ebs, spun bonded non-elastic 

5 polyester or polypropylene non-elastic fibrous webs, non-elastic 

cellulosic fibrous webs, polyamlde fibrous webs, and bl;:rKis of two or 
©ore of the foregoing. Particularly suitable 1s using the gatherable 
material as outer cover layers with the self-adhering elastic 
composite sandwiched as an Intermediate layer between the gatherable 

10 material layers. Basis weiqhts for the elastic laminate are 

beneficially between about 4 to about 100 grams per square meter and 
suitably between about 6 to about 30 grams per square meter. 

In another aspect of the present invention, a disposable absorbent 
15 product is provided, which disposable absorbent product comprises a 
1 iquid-permaable tcpsheet, a backsheet attached to the topsheet, an 
absorbent structure positioned between the topsheet and the 
backsheet, tad a self -adhering elastic composite of the present 
Invention wherein the self-adhering elastic composite Is typically 
20 positioned betw+er. the topsheet and the backsheet. 

While one embodiment of the Invention will be described In terms of 
the use of a self-adhering elastic composite 1n an infant diaper, it 
is to be understood that the self-adhering elastic composite is 
25 equally suited for use 1n other disposable absorbent products known 
to those skilled in the art. 

Fig. 3 Illustrates a disposable diaper 1 according to one embodiment 
of the present Invention. Disposable diaper 1 Includes a 

30 backsheet 2, a topsheet 4, an absorbent structure 6 positioned 
botween Uve backsheet 2 and the topsheet 4, and a self - tcherlng 
elastic coepasUe b positioned between the isacL'h^et ? a.-vJ the 
iopsheet 4. Self-adhering elastic ccxaposlte B 1< ; stl f -idherlny 
elastic composite according to ths present ,.r rtjo*. s&actflcally, 

35 in the illustrated etsbcdlcwnt, self-fidh*rirg ilastk cwposlte 3 is 
used as leg elastics positioned on either s!de of the ibsorbont 6 of 
the diaper. 
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Those skilled in th. .rt -111 recognize "t.rUU suit.bl. for us. as 
the topsheet and b.cksheet. Exemplary of Mt.rUls suit.bl. for ose 
,s th. topsheet .r. 11qu1d-p.r-.bl. saUrlals. such spunbonded 
polypropylene or polyethylene having a basis -l9».t of fro. .bout 
15 to .bout 25 grws F*r squsre sater. Exn.pl .ry of «teri«ls 
suitable for us. .s th. backshttt .r. 1 Iquld- pervious utorlals. 
such .s polyol.fln fll.s. as -11 is v.por-p.rvlous Mt.H.ls. such 
is .icroporous polyol.fln f11«. 

Disposable absorbent products, according to .11 aspects of th. 
prosont invention, .re generally subjected during us. to sultlple 
insults of . body liquid. Accordingly, th. dlspos.ble absorbent 
products are desirably capable of absorbing sultlpl. Insults of body 
liquids in quantities to which th. absorbent products and structures 
will be exposed during us.. Th. Insults ar. g.n.r.lly separated fro. 
one another by a period of tie*. 



Procedure 

H«K^Uns11. tostor MS used to stretch, at . stretch rat. of 
20 about 300 sllllseters per slnuto and at . ttsptrituro of about 23'C, 
, «Ur1al simplo. in th. for. of a flls. thst was about 3 Inches 
(ibout 7.6 centi.et.rs) wide, about 100 .llllsoters long, and of 
•bout 0.026 inch (0.09 contlsotor) depth, to . stretched extension of 
tbout 5C percent of orlgln.l length, or .bout 50 .1111.at.rs. such 

25 that th. stretched Ml. had . total stretched length of about 

150 .1ll1»»ters. During such stretching of th. file smoIo. the 
stretch force, In grass, wis saisured. Once th. desired stretched 
length was attained, th* fll. sa*ple was held .t the 50 percent 
stretched extension for .bout 20 slnuto*. During these ?0 .Inutes, 

30 th. stress relaxation force of the fll. sample was ssasured. A 

representative plot of a str.ss-str.1n fore. seasuresant Is shown in 
Fig. 4. The sechanlcal properties of the flls sasple were determined 
•s follows: 

35 IniiUaJteiuliL.: Th. Initial Modulus value. In dynes par square 

contlsotor. was tikan to be the slope of a tanger.t (line K In Fig. 4) 
drtwn to the curve of the stress/strain wasurewnts at ,he origin 
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Sample 1 was prepared by si »dw1ch1ng and Adhering a layer, of 4 depth 
of about 0.012 Inch (about 0.3 millimeter) of an elastic material, in 
experimental composition comprising styrene-ethylene/butylene- styrene 
Mock copolymer and tacklfylr.g resins, ivallable fro* Flndley 

5 Adhesive* Inc. under the designation E-2, between two layers, each of 
a depth of about 0.012 Inch (about 0.3 alllimeter) of a hot-melt 
adhesive material , comprising styrene-isoprene- styrene block 
copolymer, oils, and hydrogenated polycyclopentadlene and polyvinyl 
toluene t*ckify1ng resins coomerclally available from Flndley 

10 Adhesives Inc. under the trade designation H- 2096. 

For each sa^le, several laminates were formed by stretching a sheet 
of the self-adhering elastic material, having the dimensions of about 

1 Inch (about 2.5 contlwters) wiJe, about 3 Inches (about 

15 7.6 centimeters) long, and about 0.036 Inch (about 0.9 millimeter) 
deep, by about 300 percent of *he original length of the 
self-adh2r1ng elastic material to a total length of about 12 inches 
(about 30.5 centimeters). The stretched self-adhering elastic 
material was then sandwiched between two layers of unstretched spun 

20 bond material, coaq>r1i1ng spunbond polypropylene with a basis weight 
of about 0.5 ounce per square yard, available from K1uberly-Clerk 
Corporation, and bomied together by pressing the laminate with a 
5 pound (2.3 kilogram) roller. The laminate was then allowed to 
relax. Both the control sample and Sample 1 laminates exhibited 

25 stretch of about 280 percent such that the relaxed laminate had a 
total length of about 3.2 inches (about 8.1 centimeters). 

A 3 inch (about 7.6 centimeter) section was marked off on each 
laninate to be used for measurement purposes, The laminate samples 

30 were mounted on cardboard backing by stapling the ends of the 
laminates in a fixed position on the cardboard backing while the 
3 Inch marked section of each laminate was stretched to a 50 percent 
extension such that the stretched 3 Inch section hid a total length 
of about 4.5 Inches (about 11.4 centimeters). Or.e set of laminate 

35 samples was allowed to age at about 72'F (about 22*C) for about 

2 weeks. A second set of laminate samples was allowed to age at 
about 110'F (about 43*C) for about 24 hours. 
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After aging, the laalnite samples were removed from the cardboard 
backing and allowed to r*lax for about one-half hour oefort testing 
for adhesive and elastic properties. Two Inch long sections of each 
laminate sample vere obtained and tested on a standard tensile 
5 tester, commercially available fro* S1nU:h Company. 

The f11» simples were then measured for aged Creep values. The 
Control sample exhibited an aged Creep value, for aging at about 7 2 * F 
for about 2 weeks when stretched at a 50 percent extension, of about 
10 16 percent and an aged Creep value, for aging at about 1 1 0* F for 
about 24 hours when stretched at a 50 percent extension, of about 
40 percent. 

Staple 1 exhibited an aged Creep value, for aging at about 72 * F for 
15 about 2 weeks when stretched at a 50 percent extension, of about 
16 percent and an aged Creep value, for aging at about 110*F for 
about 24 hours when stretched at a 50 percent extension, of about 
10 percent. 

20 For each of the tested laatnates, the Peel Force value exceeds the 
Tensile Strength of the lealnttes. 

Those skilled In the art will recognize that the present Invention Is 
capable of »any •edifications and variations without departing from 
25 the scope thereof. Accordingly, the detailed description and 

exajnples set forth above are »eant to be illustrative only and are 
not JntendeJ to Halt, In ary wnner, the scope of the Invention *> 
set forth in the *pp*nd*4 clalas. 
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THE EMBODIMENTS OF THE INVEN"! ION IN WHICH A.N EXC1 I SIVH 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS 

1. A self-adhering elastic composite having i relaxed length and 
coaprlslng in adhesive material attached to in elastic material, 
wherein the elastic material Is continuous along the relaxed length 
of the self-adhering elastic composite, and wherein the sel 'adhering 
elastic composite exhibits the following properties: 

i. the ability to be extended at least about 50 percent of 
the relaxed length; 

b. an aged Creep value that Is not greater than about 

25 percent when the self-adhering elastic composite Is 
aged at about Wf for about 2 weeks when extended about 
50 percent; 

c. an aged Creep value that Is not greater than about 

25 percent wh«n th« self-adhering elastic ccioposHe 1s 
aged at about UO'F for about 24 hours when extend#d 
about 50 percent; 

d. an aged Peel force value that Is not less than about 
80 percent of the original Peel force vtlue when the 
self-adhering elastic composite 1s aged at about 72'F 
for about 2 »*«ks wfc«n extended about 50 percent; and 

e. an aged Peel force value that Is not lesi than about 
80 percent of the original Peel force value when the 
self-adhering elastic co-potlte i aged at about HOT 
for about 24 hours when extended about 50 percent. 

2. The self-adhering elastic composite of clala 1 wherein the 
adhesive material Is present In the self-adhering elastic composite 
In an aawunt of from greater than 0 to less than 100 weight percent, 
»nd the elastic material U present In the self-adhering elastic 
composite In ait amount of fro* greater than 0 to less than 100 
wight percent, based on the total weight of the adhesive uteri. 1 
ar.d the elastic material In the self -adhering elastic composite. 

3. The self-adhering elastic coeaposlte of claim 1 wtwreln the 
adhesive material 1s prepared from a block copolymer. 
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\Z. The wM~icr.tr ''.i-y »lisMi cscpoiiC* of ciata ! •rfhif-.f'. t.Y» 
^if-^dner iivg - r.i«$o t i t ^vh ^bi : i iged Creep val'je INit is 

r<o f . 5:- * a L*r tiun ;^u-\ TO pf-rcsnt, vfc*i jeU-adhering «3-.*5t1c 
cc.:--pJ3si te s teed \t kicuk 7.VF for Jbc-j? 2 *e«s *he;t ex'tarv.'sd vwA 

JC yerciiiv vf>:» tfc« u-1 f-;.-_?n?r!»w si 35 tic ■: -3->os ! te Is aged *t ai'-JUC 
I'iVF for tbout 2-1 hours v^:» r^Lcn^od issMt SO percent. 

H. ihe sc1f-*drer1rrt3 il^tlc csaposUs of cl*'-a I whertin llv: 
s*t f-*1?u?r1wj c? 1 a i t *. c ccsv-iUc- antr.bit: *n *$cd force value 

t?ut »> aot Ut' t*:*n *fco«jt 35 ?*r-^.t of tr* ;?r1<j J »Aal Pt*l Force 
*o th* r^if-jtfkartftg elastic csflt>svit# 1.% 1$*<S at a^vt 72*F 

f-.r i>.Mt 2 vexks «&<?ri axtsrvded abeut SO perctr.t, ?.r*j aged 
fc^.i: th*t u not than ibout 85 ?*rc.«M of th« original 

7-toi f->rco vala* tr'vsn t.S« ;*i f - *Ctor1n§ silastic coopssltt Is *Q*d at 
a&ogt liC'F fcr about 2-4 hours vhsn ex tinted abc«it SO percent. 

**5. T *ve self- &d**r!:'K5 ?hsMc c.oapo£lt« of claiai 1 whsrtln the 
s#jf- *oh«r tlarMc cc*>>osJU exhibits an laltta? fcodulu; value 
tn it is frw about 3x10* ibogT 120x10* dynes ^or .*quart 
:.*<-.t :«2tor, 3 Str**? at SO -urc'n: E;rt*fc*i*>r» valwi that 1$ fro* abo\»t 
Ju.'j* :o ibo'j* !C*!Q* u>^: p*r s Quart cent '.aattr , a**5 « Stress 
)ta;«.?t$9r. v*U»e tft*t is be>e?1c »al ly lesi tfctn tbou*. 35 percent. 

1-5. A s*]f-*jfceHirj elastic :o^o?it; huMftg * r*l£»d Iftr^iN end 
c*>-i*'-i j*. 4 ^ i. first l*jr*r i?: to a *«cc<td liver, irfiertilsi tiv? 

fir-r rr**pr:*#? an *.-i. s .v?s i < * MtrrUI, :*\:orxJ layer 

coft.;»r»;^ sn t?4»tlc iwsl.*r : ±l cc-nti^ovs alwi tN« nsla.x»d l»^gtN of 
the 7.c-lf-44fcc-«r1it9 tlastft cE^sws'te, and th^ iel f- &d**tr \xq tltslU: 

a. &t'ilir.v t-> s;ittwi*cj at »**st ata%/t ^rx^r- 4 : jf 

':.;■>* Ai.r^ ":-ri:-::N; 
3. a-g»j C p t.>at is Mt ^v^iC^r th^ft i^Dau 
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for jfcout 24 hour: rfien stretched at s SO wrzstrt 

18. A ^alterable elaUic h*1 n< te coeprising * 9 a»h6rib1e 
substrate a:t*chotf to * self- t dh«Nng eUstlc co^oUt,, ^r«5n the 
self-adheri:*; elastic coalite h«, » relaxed length v>d co^rire, «„ 
adhesive uterlal attach to a* eUstlc eaterlal. wh*r«f n the 
5 elastic Mter1»l it continuous along the related length of the 
stlf-edherlng elastic opposite, wherein the telf-adherin, *]„ti c 
coaposUt exhibits the following properties: 

• • the sbtUty to b* stretchtd at least abcut 50 percent of 

the reJaxed length; 
b- an »?od Cn«p »ilue that is not a»r* Uwm 25 percent 
*«n the s«lf-«*h#r1ng elastic coerjcslte is * Cw j 4t 
•boat 72*F for about I -Mis «r*n slmtcnod at a 
50 pertant «xte*sion; 
c an ac*d Crt«p valu* that Is not nn than 25 percent 
«*vm the self-adhering elastic coaposlU is at 
about 110V for about 24 hours rfwn stretched it a 
50 pet-cast tort en si on; 
d. » >J«i h»l Fore* va'ue that is not less thin about 
80 percent of the original reel Force *alu« «*»n the 
s«lf-«9wr1*g «last«= coaposlte i, ^ at ^ nvt 7rF 
for about 2 met* vhen stretched at a 50 percent 
extension; and 

t. an aged Pwl Force valw that Is not less thin about 
80 percent of the original ?wl Forre value ictte* the 
self-taring elastic coeposlte is »>1 at about U0*f 
for abevt 24 Jsours ntwa stretched at a 50 portent 
erUnsion. 

i5. A disposal* ifcscrfcent product uprising a 1 Iquid-peraa^le 
:o?sbe«t, a bscfcsh*«t attacJwd to the l iquid-penaeable tops.W, an 
ibsorbant strwetun, pesltiim^ beWeen th* 1 iQgid-pcrwafcH loss.Vet 
«d !J» baefcsheat. tnd a self-adhering s ) tit \c c«po 5 tu acsitljmed 
SettaM the Hquie-jKrw*fel, topsbwt tnd u» bwiuiiMt. Acre I r. the 
self. adhering elastic caposlte has a relued length end ca*rl«cs an 
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1.1 f «a.h., tlMtic CMpos1u> Mlf 

c*»1te tt « M t, tfc, foiled proprtu,: 

tte ability t„ u stmch* a H„t .bout 50 p*rt.nt of 
?W r*lixod Itngth; 

b * " ^ ^ ^ **** 4t ' th *" 25 P»T«t 

U» i«lf-^hT 1ll9 elMtlc c^,,^ 1$ 

*"t 72T for *o«t 7. -fc ^ , tretched ^ ' 
50 porcmt txttnslon; 
c «*9* Crc*p out 1, act »„, th*n 2$ WtBt 

«*« tfco «lf-«*, rl .a ,l ut ,c c^ (U , u ^ a 

50 pwtMt txtmslM; 

80 portm of *J* orl5 , Ml ^ Forcf valut ^ ^ 
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" ^ r,B9 * ,Wt,C 1, . t , 10 . F 

for^XU^^ stn,tc^ a . SO p.r«nt 
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